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S TUV WXY Z[\] ^U UT\_`Z T`Z X Z]\ aZ][`^X Za bZWc Z\`^[TddV T] e`T[\Td] f g ^\h ]Zdei
]^c ^dT` eZT\_`Z] WU Tdd dZUb\h ][TdZ] j khZ _U^lZ`]Z [WU]^]\] We [d_]\Z`] We bTdTm ^Z] f
W`bTU^nZa ^U [d_]\Z`] We [d_]\Z`] We bTdTm ^Z] TUa ]W WU opq j S W_U\T^U dTUa][Tr Z] hTlZ
r ZTs] We Tdd ]^nZ] f e`Wc s^dWc Z\Z`] aWgU \W c ^dd^c Z\Z`] j t ^lZ` UZ\gW`s] [WU]^]\]
We ]\`ZTc ] We Tdd ]^nZ] j k_`X_dZU\ u_^a] hTlZ lW`\^[Z] WlZ` T g ^aZ `TUbZ We ]^nZ] j
vT`\hw_TsZ] W [[_` WU ]\`_[\_`Z] We eT_d\] `TUb^Ub e`Wc \hW_]TUa] We s ^dWc Z\Z`] \W
[ZU\^c Z\Z`] j

khZ W`^b^U We e`T[\Td] ^] T aVUTc ^[Td f UW\ T bZWcZ\`^[Td f r`WX dZc j khZ dTg ] We
rhV]^[] T`Z dW[Td f X_\ e`T[\Td] T`Z UZlZ`\hZdZ]] W`bTU^nZa WlZ` \hZ e_`\hZ]\ a^]\TU[Z] j
khZ cV]\Z`V ^] ZUhTU[Za XV \hZ eT[\ \hT\ dT`bZ Zw_^d^X`^_c ]V]\Zc ] f Wr Z`T\^Ub UZT`
\hZ^` b`W_Ua ]\T\Z f \ZUa \W X Z WUdV dW[TddV [W``ZdT\Za j xUdV T\ T [`^\^[Td r W^U\ ghZ`Z
T [WU\^U_W_] rhT]Z \`TU]^\^WU \TsZ] r dT[Z T`Z \hW]Z ]V]\Zc ] e`T[\Td j

y_\ `ZTd ]V]\Zc ] T`Z a^]]^rT\^lZ f g ^\h e`^[\^WU f TUa `T`ZdV bW \W \hZ^` b`W_Ua
]\T\Z f _Ud^sZ \hZ ^aZTd] a^][_]]Za ^U e`Z]hc TU rhV]^[] j zWU]^aZ` f eW` ZmTcrdZ f T r ZUi
a_d_c j khZ ^aZTd c W\^WU ^] r Z`^Wa^[ TUa eW` ]c Tdd Tcrd^\_aZ] ^] gZdd Trr`Wm ^c T\Za
XV T ]^UZ gTlZ j kW c TsZ ^\ cW`Z `ZTd^]\^[ WUZ [TU r_\ ^U T a`Tb \Z`c f b^l ^Ub `^]Z
\W T aTcrZa W][^ddT\W`V X ZhTl ^W` g ^\h g ^\h T aZ[`ZT]^Ub Tcrd^\_aZ \hZW`Z\^[TddV
[WU\^U_^Ub eW`ZlZ` j {WgZlZ` f ^U \hZ `ZTd gW`da \hZ cW\^WU g ^dd X Z ^cr ZaZa XV ]WcZ
^cr Z`eZ[\^WU] f r Z`hTr] ^U eW`c We b`^\ j xU[Z \hZ Tcrd^\_aZ bZ\] ]c Tdd ZUW_bh f \hZ
r ZUa_d_c g ^dd ]_aaZUdV ]\Wr f TUa \h^] g ^dd bZUZ`TddV W [[_` T\ \hZ ZUa We T ]g ^Ub
ghZ`Z \hZ lZdW[^\V ^] ]c TddZ]\ j kh^] ^] UW\ \hZ ]\T\Z We ]c TddZ]\ ZUZ`bVf TUa ^UaZZa
\hZ r`WXTX^d^\V ^] T c ^U^c_c eW` ]\Wrr^Ub T\ ZmT[\dV \hZ XW\\Wc We \hZ r W\ZU\^Td j
|U T ]ZU]Z f \hZ ]V]\Zc ^] c W]\ d^sZdV \W ]Z\\dZ UZT` T }c ^U^c TddVi]\TX dZ~ ]\T\Z f eT`
e`Wc TUV }\hZ`c Td Zw_^d^X`^_c j~

�ZUZ`Td^n^Ub \W T c_d\^ia ^c ZU]^WUTd ]V]\Zc We c TUV [W_rdZa r ZUa_dT f T UZg
^]]_Z T`^]Z] j � c ^U^c TddV ]\TX dZ ]\T\Z g ^dd X Z rT`\^[_dT`dV ]ZU]^\^lZ \W ]c Tdd r Z`\_`i
XT\^WU] gh^[h [TU }TlTdTU[hZ~ \h`W_bh \hZ ]V]\Zc j kh_] f ]c Tdd a ^]\_`XTU[Z] [W_da
b`Wg TUa r`WrTbT\Z \h`W_bh \hZ ]V]\Zc g ^\h d^\\dZ `Z]^]\TU[Z aZ]r ^\Z \hZ aTcr^Ub
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TUa ^crZa^c ZU\] j � ^U[Z ZUZ`bV ^] a^]]^rT\Za \h`W_bh \h^] r`W[Z]] f \hZ ZUZ`bV c_]\
X Z `Zr dZU^]hZa eW` TlTdTU[hZ] \W [WU\^U_Z j khZ ]V]\Zc ] \hT\ gZ ]hTdd ]\_aV T`Z
WUZ] ghZ`Z ZUZ`bV ^] [WU]\TU\dV ]_rrd^Za TUa ZlZU\_TddV a^]]^rT\Za ^U \hZ eW`c We
TlTdTU[hZ] j

khZ [TUWU^[Td ZmTcrdZ ^] T ]^crdZ r ^dZ We ]TUa j �aa^Ub ]TUa ]dWg dV \W T uT\
r ^dZ g ^dd `Z]_d\ WUdV ^U ]Wc Z dW [Td `ZT``TUbZc ZU\ We rT`\^[dZ] j khZ ^Ua^l^a_Td b`T^U] f
W` aZb`ZZ] We e`ZZaWc f aW UW\ ^U\Z`T[\ WlZ` dT`bZ a^]\TU[Z] j zWU\^U_^Ub \hZ r`W [Z]]
g ^dd `Z]_d\ ^U \hZ ]dWr Z ^U[`ZT]^Ub \W T [`^\^[Td lTd_Z ghZ`Z TU Taa^\^WUTd b`T^U We
]TUa b^lZ] `^]Z \W TlTdTU[hZ] We TUV ]^nZ f e`Wc T ]^UbdZ b`T^U eTdd^Ub _r \W \hZ e_dd
]^nZ We \hZ ]TUa r^dZ j khZ r ^dZ [TU UW dWUbZ` X Z aZ][`^X Za ^U \Z`c ] We c TUV dW [Td
aZb`ZZ] We e`ZZaWc f X_\ WUdV T hWd^]\^[ aZ][`^r\^WU ^U \Z`c ] We WUZ ]TUar^dZ g ^dd aW j
khZ a^]\`^X_\^WU We TlTdTU[hZ] eWddWg ] T r WgZ` dTg j

}�Zdeix`bTU^nZa z`^\^[Td^\V~ `ZeZ`] \W \h^] \ZUaZU[V We dT`bZ a^]]^rT\^lZ ]V]i
\Zc ] \W a`^lZ \hZc ]ZdlZ] \W T [`^\^[Td ]\T\Z g ^\h T g ^aZ `TUbZ We dZUb\h TUa \^c Z
][TdZ] o�i�q j khZ ^aZT r`Wl ^aZ] T _U^eV ^Ub [WU[Zr\ eW` dT`bZ ][TdZ X ZhTl^W` ^U ]V]i
\Zc ] g ^\h c TUV aZb`ZZ] We e`ZZaWc j |\ hT] X ZZU dWWsZa eW` ^U ]_[h a^lZ`]Z T`ZT] T]
ZT`\hw_TsZ ]\`_[\_`Z f Z[WUWc ^[] f TUa X^WdWb^[Td ZlWd_\^WU j

�ZdeiW`bTU^nZa [`^\^[Td^\V [WcrdZcZU\] \hZ [WU[Zr\ We }[hTW]~ ghZ`Z^U ]^c i
r dZ ]V]\Zc ] g ^\h T ]c Tdd U_cXZ` We aZb`ZZ] We e`ZZaWc [TU a^]r dTV w_^\Z [WcrdZm
X ZhTl^W` j zhTW] ^] T]]W [^T\Za g ^\h e`T[\Td }]\`TUbZ~ T\\`T[\W`] ^U \hZ rhT]Z ]rT[Z
]rTUUZa XV UWUid^UZT` ]V]\Zc ] g ^\h WUdV T eZg aZb`ZZ] We e`ZZaWc j khZ]Z ]Zdei
]^c ^dT` ]\`_[\_`Z] UZZa hTlZ d^\\dZ \W aW g ^\h e`T[\Td] ^U `ZTd ]rT\^TddV Zm\ZUaZa
rhV]^[Td ]V]\Zc ] j �r Z[^�[TddVf [hTW\^[ ]V]\Zc ] Zmh^X ^\ gh^\Z UW^]Z g ^\h ]hW`\ \Zc i
r W`Td [W``ZdT\^WU] ghZ`ZT] e`T[\Td ]V]\Zc ] T`Z Zmr Z[\Za \W hTlZ dWUb `TUbZ \ZcrW`Td
[W``ZdT\^WU] j |U [WU\`T]\ f ]ZdeiW`bTU^nZa [`^\^[Td^\V ZcrhT]^nZ] _U^eV ^Ub eZT\_`Z] ^U
\hZ [WhZ`ZU\ ZlWd_\^WU We ]V]\Zc ] g ^\h c TUV aZb`ZZ] We e`ZZaWc j

khZ ]ZdeiW`bTU^nZa [`^\^[Td ]\T\Z [TU X Z aZcWU]\`T\Za XV [Wcr_\Z` ]^c_dTi
\^WU] WU \WV ]TUar^dZ c WaZd] j khZ ]^crdZ]\ ZmTcrdZ ^] T [Zdd_ dT` T_\Wc T\WU eW`c_i
dT\Za WU T \gWia^c ZU]^WUTd `Zb_dT` dT\\^[Z We � ]^\Z] j |U\ZbZ` lT`^TX dZ] �� WU ZT[h ]^\Z
� T`Z _]Za \W `Zr`Z]ZU\ \hZ dW[Td ]TUar^dZ hZ^bh\ j { Z`Z gZ [WU]^aZ` T \gWia^c ZU]^WUTd
dT\\^[Z g ^\h Wr ZU XW_UaT`^Z] j �aa^\^WU We T ]TUa rT`\^[dZ \W T ]^\Z � ^] `Zr`Z]ZU\Za XV
^U[`ZT]^Ub \hZ lTd_Z We �� T\ \hT\ ]^\Z XV _U^\Vj � hZU \hZ hZ^bh\ ]Wc ZghZ`Z Zm[ZZa]
T [`^\^[Td lTd_Z �	
 f hZ`Z \TsZU \W X Z � f \hZ`Z ^] T \Wrrd^Ub ZlZU\ ghZ`Z^U p b`T^U We
]TUa ^] \`TU]eZ``Za e`Wc \hZ _U]\TX dZ ]^\Z \W ZT[h We \hZ � UZ^bhX W` ]^\Z] f ^ jZ \hZ
lTd_Z We �� ^] `Za_[Za XV � TUa \hZ lTd_Z] We � T\ \hZ � UZ^bhXW` ]^\Z] T`Z ^U[`ZT]Za XV
pj khZ _raT\^Ub ^] aWUZ [WU[_``ZU\dVf g ^\h Tdd ]^\Z] _r aT\Za ]^c_d\TUZW_]dVj khZ
^U^\^Td \Wrrd^Ub c TV ^U^\^T\Z T [hT^U `ZT[\^WU f ghZ`Z \hZ \W\Td TcW_U\ We \Wrrd^Ub]
^] T cZT]_`Z We \hZ ]^nZ We TU TlTdTU[hZ j

kW ZmrdW`Z ]Zde W`bTU^nZa [`^\^[Td^\V ^U \h^] cWaZd f WUZ [TU `TUaWc dV Taa ]TUa
TUa hTlZ \hZ ]V]\Zc `ZdTm j khZ `Z]_d\ We ]_[h TU Taa^\^WU X Z[WcZ] _Ur`Za^[\TX dZ f
g ^\h WUZ WUdV X Z^Ub TXdZ \W �Ua \hZ W_\[Wc Z XV T[\_TddV ]^c_dT\^Ub \hZ `Z]_d\^Ub
TlTdTU[hZ j  ^b_`Z p ]hWg ] T dWbidWb r dW\ We \hZ a^]\`^X_\^WU We \hZ TlTdTU[hZ ]^nZ] �
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��� � � � dWbidWb r dW\ We \hZ a^]\`^X_\^WU We \hZ TlTdTU[hZ ]^nZ] � TUa a_`T\^WU] �
eW` \hZ ]TUar^dZ c WaZd j
TUa a_`T\^WU] � j khZ d^UZT`^\V ^Ua^[T\Z] T r WgZ` dTg f

� ��� 	 �
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ghZ`Z � ^] \hZ U_cX Z` We \_cXd^Ub] ^U TU TlTdTU[hZ TUa � ^] \hZ r`WXTX^d^\V a^]\`^i
X_\^WU eW` TlTdTU[hZ] We T b^lZU ]^nZ j

W` T `TUaWc a^]\`^X_\^WU We � �] WUZ c ^bh\ Zmr Z[\ \hZ [hT^U `ZT[\^WU bZUZ`i
T\^Ub \hZ TlTdTU[hZ \W X Z Z^\hZ` ]_Xi[`^\^[Td f ^U gh^[h [T]Z \hZ TlTdTU[hZ gW_da a^Z
Te\Z` T eZg ]\Zr] TUa dT`bZ TlTdTU[hZ] gW_da X Z Zmr WUZU\^TddV _Ud^sZdVf W` ]_r Z`i
[`^\^[Td f ^U gh^[h [T]Z \hZ TlTdTU[hZ gW_da ZmrdWaZ g ^\h T [WddTr]Z We \hZ ZU\^`Z
]V]\Zc j khZ r WgZ` dTg ^Ua^[T\Z] \hT\ \hZ `ZT[\^WU ^] r`Z[^]ZdV [`^\^[Td f ^ jZ \hZ r`WXi
TX ^d^\V \hT\ T[\^l ^\V T\ ]Wc Z ]^\Z X`TU[hZ] ^U\W cW`Z \hTU WUZ T[\^lZ ]^\Z ^] XTdTU[Za
XV \hZ r`WXTX^d^\V \hT\ \hZ T[\^l ^\V a^Z] j kh_] f XV ZlWdl^Ub \h`W_bh TlTdTU[hZ Te\Z`
TlTdTU[hZ f \hZ c T\`^m hT] }dZT`UZa~ \W `Z]r WUa [`^\^[TddV \W \hZ UZm\ r Z`\_`XT\^WU j

�ZlZ`Td W\hZ` w_TU\^\^Z] gh^[h WX ZV e`T[\Td ][Td^Ub dTg ] [TU X Z aZ�UZa eW`
\hZ ]TUar^dZ j W` ^U]\TU[Z f \hZ a_`T\^WU � f \hT\ ^] \hZ U_cXZ` We _raT\^Ub] eW` TU
TlTdTU[hZ \W [WcrdZ\Z f hT] T a^]\`^X_\^WU
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�d]W f \hZ U_cX Z` We a^]\^U[\ \_cXdZa ]^\Z] f �� f gh^[h ^] a^�Z`ZU\ e`Wc \hZ \W\Td
U_cXZ` We \Wrrd^Ub] ]^U[Z ]Wc Z ]^\Z] \WrrdZ c W`Z \hTU WU[Z f bW Z] T]

� ��� � 	 �
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khZ lTd_Z] We \hZ Zmr WUZU\] w_W\Za hZ`Z gZ`Z [Td[_dT\Za XV � ^c zh`^]\ZU]ZU
o�q j khZ cWaZd [TU X Z aZ�UZa ^U � � �  � f Z\[ j a ^c ZU]^WU] j W` ^U]\TU[Z f � � � �� � ^U
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\h`ZZ a^c ZU]^WU] � \h_] f \hZ lTd_Z] We \hZ ZmrWUZU\] aZr ZUa WU � j W` TU Zm[ZddZU\
a^][_]]^WU We \hZ]Z Zmr WUZU\] TUa \hZ^` `ZdT\^WU \W ZT[h W\hZ` f ]ZZ \hZ rTr Z` XV
zh`^]\ZU]ZU !% #.� o�q j

|\ gW_da X Z h^bhdV aZ]^`TX dZ \W hTlZ TU TUTdV\^[Td \hZW`Vf ]_[h T] \hZ `ZUW`i
c Td^nT\^WU b`W_r \hZW`V eW` Zw_^d^X`^_c [`^\^[Td rhZUWc ZUT f XV gh^[h WUZ [W_da
Z]\^c T\Z \hZ ZmrWUZU\] TUa T\ \hZ ]TcZ \^c Z bT^U ^U]^bh\] ^U\W \hZ c Z[hTU^]c ]
We ]ZdeiW`bTU^nZa [`^\^[Td^\Vj �Z T`Z UW\ VZ\ T\ \hT\ r W^U\ j {WgZlZ` f ^U T ]Z`^Z] We
rTr Z`] f � ZZrTs �hT` TUa [WigW`sZ`] hTlZ ]hWgU \hT\ \hZ ]TUa cWaZd hT] ]WcZ
`T\hZ` `Zc T`sTXdZ c T\hZcT\^[Td r`Wr Z`\^Z] o�i ppq j |U rT`\^[_dT` f \hZ [`^\^[Td T\\`T[i
\W` We \hZ ]V]\Zc ^] [hT`T[\Z`^nZa ^U \Z`c ] We TU �X Zd^TU b`W_r j khZ r`Wr Z`\^Z] We
\hZ b`W_r [TU X Z _\^d^nZa \W [Td[_dT\Z \hZ U_cX Z` We ]\T\Z] X ZdWUb^Ub \W \hZ [`^\^[Td
T\\`T[\W` f TUa \hZ `T\Z We [WUlZ`bZU[Z \W \hZ T\\`T[\W` j _`\hZ` [WU]Zw_ZU[Z] We \hZ
�X Zd^TU TdbZX`T hTlZ X ZZU ZmrdW`Za op�i p�q j

�hT` ^U\`Wa_[Za \hZ _]Ze_d \Wrrd^Ub c T\`^m � � �� g ^\h ^U\ZbZ` ZdZc ZU\] `Zri
`Z]ZU\^Ub \hZ [hTUbZ ^U hZ^bh\ f � T\ ]^\Z � `Z]_d\^Ub e`Wc T \Wrrd^Ub T\ ]^\Z � o�q j
	UaZ` T \Wrrd^Ub T\ ]^\Z �  \hZ hZ^bh\ T\ ]^\Z � X Z[Wc Z] �� 
 � � �� j W` \hZ ]^crdZ \gW
a^c ZU]^WUTd ]TUa cWaZd \hZ \Wrrd^Ub c T\`^m ^] b^lZU T]
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W` \h^] a^][_]]^WU \hZ`Z ^] d^\\dZ ]r Z[^Td \W \hZ ]r Z[^�[ dT\\^[Z bZWc Z\`V �
^UaZZa \hZ eWddWg ^Ub `Z]_d\] ZT]^dV bZUZ`Td^nZ \W W\hZ` dT\\^[Z] TUa a^c ZU]^WU] � ^U
eT[\ f WU T zTVdZV \`ZZ \hZ cWaZd [TU X Z ]WdlZa ZmT[\dVj khZ TUTdV]^] `Zw_^`Z] WUdV
\hT\ _UaZ` T \Wrrd^Ub We T ]^UbdZ ]^\Z �  \hT\ ]^\Z hT] ^\] ]dWr Z aZ[`ZT]Za �� � �� � �� f
\hZ ]dWr Z T\ TUV W\hZ` ]^\Z ^] Z^\hZ` ^U[`ZT]Za W` _U[hTUbZa �� � �� � �  � � �� f \hZ \W\Td
TcW_U\ We ]TUa ^U \hZ ]V]\Zc aWZ] UW\ ^U[`ZT]Z ��� � � �� � �� f TUa f �UTddVf \hT\ ZT[h
]^\Z [TU X Z [WUUZ[\Za \h`W_bh \Wrrd^Ub] \W ]Wc Z dW [T\^WU ghZ`Z ]TUa [TU X Z dW]\ f
]_[h T] T\ T X W_UaT`Vj

W` \hZ ]r Z[^�[ [T]Z ^U vw j �� � f \hZ ]_c We ]dWr Z] WlZ` Tdd ]^\Z] ^] [WU]Z`lZa
ghZUZlZ` T ]^\Z TgTV e`Wc \hZ dT\\^[Z ZabZ _UaZ`bWZ] T \Wrrd^Ub j xUdV T\ \hZ dT\\^[Z
X W_UaT`^Z] [TU ]TUa X Z dW]\ j kh_] \hZ aZ\T^d] We \h^] cWaZd aZr ZUa [`_[^TddV WU
\hZ X W_UaT`^Z] f gh^[h gZ \TsZ \W X Z Wr ZU j � \Wrrd^Ub T\ TU ZabZ dW]Z] WUZ b`T^U We
]TUa TUa T\ T [W`UZ` dW]Z] \gW j

khZ T[\_Td lTd_Z We \hZ \h`Z]hWda �� ^] _U^crW`\TU\ \W \hZ aVUTc ^[] j kh^]
[TU X Z [hTUbZa XV ]^crdV Taa^Ub [WU]\TU\] \W Tdd \hZ �� j kh_] g ^\hW_\ dW]] We
bZUZ`Td^\V gZ [WU]^aZ` �� � � j � ^\h \h^] [WUlZU\^WU f ^e Tdd �� T`Z ^U^\^TddV UWUi
UZbT\^lZ \hZV g ^dd `Zc T^U ]W f TUa gZ `Z]\`^[\ W_`]ZdlZ] \W ]\T\Z] � X ZdWUb^Ub \W
\hT\ ]Z\ j khZ ]\T\Z] ghZ`Z Tdd �� T`Z r W]^\^lZ TUa dZ]] \hTU � T`Z [TddZa ]\TX dZ � T
]\T\Z \hT\ hT] TUV �� dT`bZ` \hTU W` Zw_Td \W � ^] [TddZa _U]\TX dZ j xUZ [WU[Zr\_TddV
^crW`\TU\ [WU�b_`T\^WU ^] \hZ c ^U^c TddV ]\TX dZ ]\T\Z � � gh^[h hT] Tdd \hZ hZ^bh\]
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T\ \hZ [`^\^[Td lTd_Z �� j yV [WU]\`_[\^WU f TUV Taa^\^WU We ]TUa \W � � g^dd b^lZ TU
_U]\TX dZ ]\T\Z j

�Z UWg eW`c TddV aZ�UZ lT`^W_] Wr Z`T\W`] T[\^Ub WU \hZ ]\T\Z] � j  ^`]\ f \hZ
}Taa^Ub ]TUa~ Wr Z`T\W` � � T[\^Ub WU TUV � V^Zda] \hZ ]\T\Z � �� ghZ`Z �� � �� � � TUa
Tdd W\hZ` � T`Z _U[hTUbZa j � Zm\ f \hZ \Wrrd^Ub Wr Z`T\W` � � \`TU]eW`c ] � ^U\W \hZ ]\T\Z
g ^\h hZ^bh\] � �� ghZ`Z � �� � �� 
 � � �� j khZ Wr Z`T\W` � gh^[h _raT\Z] \hZ dT\\^[Z WUZ
\^c Z ]\Zr ^] UWg ]^crdV \hZ r`Wa_[\ We � � WlZ` Tdd ]^\Z] ghZ`Z \hZ ]dWr Z ^] _U]\TX dZ f
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ghZ`Z 	 � � � ^e �� 
 � � � W\hZ`g ^]Z j 	 ]^Ub � `Zr ZT\ZadV gZ [TU aZ�UZ \hZ `ZdTmT\^WU
Wr Z`T\W` � j �rrd^Za \W TUV ]\T\Z � \h^] [W``Z]r WUa] \W `Zr ZT\^Ub � _U\^d UW cW`Z
�� [hTUbZ j � Z^\hZ` � UW` � hTlZ TUV Z�Z[\ WU ]\TX dZ ]\T\Z] j  ^UTddVf gZ aZ�UZ \hZ
TlTdTU[hZ Wr Z`T\W`] � � aZ][`^X ^Ub \hZ T[\^WU We Taa^Ub T b`T^U We ]TUa eWddWgZa XV
`ZdTmT\^WU

� �� � �� �� � � �

�\ \h^] r W^U\ ^\ ^] UW\ ZU\^`ZdV [dZT` \hT\ \hZ Wr Z`T\W` � Zm ^]\] � \hT\ ^] ^\ c ^bh\
X Z \hT\ \hZ _raT\^Ub r`W [Za_`Z ZU\Z`] T UWUi\`^l ^Td [V[dZ j �Z UWg r`WlZ \hT\ \h^]
^] ^cr W]]^X dZ j  ^`]\ UW\Z \hT\ T \Wrrd^Ub ^U \hZ ^U\Z`^W` We \hZ dT\\^[Z aWZ] UW\
[hTUbZ \hZ \W\Td TcW_U\ We ]TUa j � \Wrrd^Ub WU \hZ XW_UaT`Vf hWgZlZ` f aZ[`ZT]Z]
\h^] ]_c a_Z \W ]TUa eTdd^Ub W� \hZ ZabZ j kh_] f \hZ \W\Td ]TUa ^U \hZ ]V]\Zc ^]
T UWUi^U[`ZT]^Ub w_TU\^\Vj �W [V[dZ [TU hTlZ \Wrrd^Ub T\ \hZ X W_UaT`V ]^U[Z \h^]
g ^dd aZ[`ZT]Z \hZ ]_c j � Zm\ f \hZ ]TUa WU \hZ XW_UaT`V g ^dd cWUW\WU^[TddV ^U[`ZT]Z
^e \hZ`Z ^] TUV \Wrrd^Ub WUZ ]^\Z TgTVj kh^] [TU UW\ hTrr ZU ^U T [V[dZ f \h_] \hZ`Z
[TU X Z UW \Wrrd^Ub] WUZ ]^\Z TgTV e`Wc \hZ ZabZ] j yV ^Ua_[\^WU \hZ`Z [TU X Z UW
\Wrrd^Ub T`X ^\`T`V a^]\TU[Z] e`Wc \hZ XW_UaT`V � \h_] f \hZ`Z [TU X Z UW [V[dZ f TUa \hZ
`ZdTmT\^WU Wr Z`T\W` Zm ^]\] j �W\Z \hT\ eW` T bZUZ`Td bZWc Z\`V \h^] `Z]_d\ `Zw_^`Z] \hT\
ZlZ`V ]^\Z X Z ZlZU\_TddV [WUUZ[\Za \W TU ZabZ ghZ`Z ]TUa [TU X Z dW]\ j � ^\h r Z`^Wa^[
X W_UaT`^Z] UW ]TUa gW_da X Z dW]\ TUa \h_] [V[dZ] T`Z Zmr Z[\Za TUa WX]Z`lZa j �Z
[Tdd \hZ]Z _UrhV]^[Td c WaZd] }v][hZ` cWaZd]~ Te\Z` \hZ T`\^]\ [WU]\`_[\^Ub a`Tg ^Ub]
We gT\Z` uWg ^Ub r Z`r Z\_TddV aWgUh^dd TUa VZ\ [^`[_dT\^Ub ^U \hZ ]V]\Zc j

|\ ^] _]Ze_d \W ^U\`Wa_[Z \hZ [WU[Zr\ We `Z[_`]^lZ ]\T\Z] j kh^] ]Z\ f aZUW\Za
� f ^U[d_aZ] \hW]Z ]\TX dZ ]\T\Z] gh^[h [TU X Z `ZT[hZa e`Wc TUV ]\TX dZ ]\T\Z XV ]WcZ
Taa^\^WU We ]TUa eWddWgZa XV `ZdTmT\^WU j � ] \hZ c ^U^c TddV ]\TX dZ ]\T\Z � � [TU X Z
WX\T^UZa e`Wc TUV W\hZ` ]\T\Z XV Taa^Ub Y _]\ ZUW_bh ]TUa \W ZT[h ]^\Z \W c TsZ ��
Zw_Td \W \h`ZZ f ^\ X ZdWUb] \W � j kh_] f WUZ c ^bh\ [WUlZU^ZU\dV aZ�UZ � T] \hZ ]Z\ We
]\T\Z] gh^[h [TU X Z WX\T^UZa e`Wc � � XV ]Wc Z Taa^\^WU We ]TUa j

|\ ^] ZT]^dV ]hWgU \hT\ \hZ`Z Zm ^]\ UWUi`Z[_`]^lZ f \`TU]^ZU\ ]\T\Z] � eW` ^U]\TU[Z f
UW `Z[_`]^lZ ]\T\Z [TU hTlZ \gW TaY T[ZU\ hZ^bh\] X W\h X Z^Ub nZ`W j xUZ [TU Td]W ]hWg
\hT\ \hZ ]ZdeiW`bTU^nZa [`^\^[Td ZU]ZcXdZ f `ZT[hZa _UaZ` `TUaWc Taa^\^WU We ]TUa \W
\hZ ]V]\Zc f hT] Zw_Td r`WXTX^d^\V eW` ZT[h ]\T\Z ^U \hZ `Z[_`]^lZ ]Z\ j
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khZ [`_[^Td `Z]_d\ We t Ze] j o�i ppq ^] \hT\ \hZ Wr Z`T\W`] � � T[\^Ub WU ]\TX dZ
]\T\Z] [Wcc_\Z f TUa T`Z ^UlZ`\TX dZ ghZU `Z]\`^[\Za \W `Z[_`]^lZ ]\T\Z] j |UaZZa \hZV
bZUZ`T\Z TU �X Zd^TU b`W_r ghZU Trrd^Za \W `Z[_`]^lZ ]\T\Z] j

kh^] `Z]_d\ ZUTXdZ] _] \W [W_U\ \hZ U_cX Z` We `Z[_`]^lZ ]\T\Z] j � ] Tdd `Z[_`]^lZ
]\T\Z] [TU X Z WX\T^UZa XV Taa^Ub ]TUa \W � � f gZ [TU g`^\Z TUV ]\T\Z � � � ^U \hZ
eW`c
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{Z`Z \hZ ^U\ZbZ`] � � `Zr`Z]ZU\ \hZ TcW_U\ We ]TUa \W X Z TaaZa T\ \hZ `Z]r Z[\^lZ
]^\Z] j {WgZlZ` f ^U bZUZ`Td \hZ`Z T`Z ]ZlZ`Td a^�Z`ZU\ gTV] \W `ZT[h TUV b^lZU ]\T\Z j
|U rT`\^[_dT` f Taa^Ub eW_` b`T^U] We ]TUa \W TUV WUZ ]^\Z c_]\ eW`[Z T \Wrrd^Ub TUa ^]
Zw_^lTdZU\ \W Taa^Ub T ]^UbdZ b`T^U \W ZT[h We ^\] UZ^bhX W`] j kh^] [TU X Z Zmr`Z]]Za
T] \hZ Wr Z`T\W` ]\T\Zc ZU\
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ghZ`Z \hZ r`Wa_[\ ^] WlZ` \hZ UZT`Z]\ UZ^bhX W`] \W ]^\Z � j �Z [TU `Zg`^\Z \h^]
Zw_T\^WU XV c_d\^r dV ^Ub XV \hZ r`Wa_[\ We ^UlZ`]Z TlTdTU[hZ Wr Z`T\W`] WU \hZ UZT`Z]\
UZ^bhXW`] WU XW\h ]^aZ] f \h_] WX\T^U^Ub

�
�
�� �	� � 
 �� �

ghZ`Z 
 ^] \hZ ^aZU\^\V Wr Z`T\W` j kh^] TddWg ] _] \W [hTUbZ \hZ r WgZ`] Trr ZT`^Ub ^U
vw j ��� j |e gZ UWg dTX Zd ]\T\Z] XV \hZ lZ[\W` � � �� 
  �� � ������� � gZ ]ZZ \hT\ \gW
]_[h ]\T\Z] T`Z Zw_^lTdZU\ ^e \hZ a^�Z`ZU[Z We \hZ]Z lZ[\W`] ^] We \hZ eW`c �� �� � ��ghZ`Z \hZ [WZ� [^ZU\] �� T`Z ^U\ZbZ`] j khZ]Z T`Z \hZ WUdV [WU]\`T^U\] � ^e \gW ]\T\Z]
[TU UW\ X Z `ZdT\Za XV \Wrrd^Ub \hZV T`Z ^UaZr ZUaZU\ j kh_] TUV lZ[\W` � [TU X Z
\`TU]dT\Za `Zr ZT\ZadV _U\^d ^\ d^Z] ^U TU � i a ^c ZU]^WUTd hVr Z`irT`TddZdWr ^r Za ghW]Z
XT]Z ZabZ] T`Z \hZ lZ[\W`] �� � f � � �  ���� � � �� � khZ lZ`\^[Z] We \h^] WXY Z[\ hTlZ ^U\ZbZ`
[WW`a^UT\Z] TUa ^\] lWd_c Z ^] \hZ U_cX Z` We ^U\ZbZ` [WW`a^UT\Z r W^U\] ^U]^aZ ^\ j kh^]
lWd_cZ ^] Y _]\ \hZ TX]Wd_\Z lTd_Z We \hZ aZ\Z`c ^UTU\ We � j kh_] \hZ U_cX Z` We
`Z[_`]^lZ ]\T\Z] ^] b^lZU XV \hZ aZ\Z`c ^UTU\ We \hZ \Wrrd^Ub c T\`^m � j

W` dT`bZ dT\\^[Z] \h^] aZ\Z`c ^UTU\ [TU X Z eW_Ua ZT]^dV XV W_`^Z` \`TU]eW`c j
|U rT`\^[_dT` f ghZ`ZT] \hZ`Z T`Z �� ]\TX dZ ]\T\Z] f \hZ`Z T`Z WUdV
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`Z[_`]^lZ ]\T\Z] j kh_] ]\T`\^Ub e`Wc TU T`X ^\`T`V ]\T\Z TUa Taa^Ub ]TUa f \hZ ]V]\Zc
}]ZdeiW`bTU^nZ]~ ^U\W TU ZmrWUZU\^TddV ]c Tdd ]_X]Z\ We ]\T\Z] eW`c ^Ub \hZ T\\`T[\W`
We \hZ aVUTc ^[] j

S TY _caT` TUa �hT` oppq hTlZ [WU]\`_[\Za T ]^crdZ }X_`U^Ub~ TdbW`^\hc \W
[hZ[s TUa ZU_c Z`T\Z \hZ [WU�b_`T\^WU] X ZdWUb^Ub \W \hZ `Z[_`]^lZ ]Z\ j W` T b^lZU





[WU�b_`T\^WU f Taa WUZ rT`\^[dZ \W ZT[h We \hZ ZabZ ]^\Z] f \gW rT`\^[dZ] \W \hZ [W`UZ`] f
TUa _raT\Z T[[W`a^Ub \W \hZ _]_Td `_dZ] j |e \hZ W`^b^UTd ]\T\Z ^] `Z[_`]^lZ f \h^] g ^dd
bZUZ`T\Z TU TlTdTU[hZ _UaZ` gh^[h ZT[h ]^\Z We \hZ ]V]\Zc g ^dd \_cXdZ ZmT[\dV WU[Z j
|e \hZ ]\T\Z ^] UW\ `Z[_`]^lZ f ]Wc Z _U\_cXdZa ]^\Z] g ^dd `Zc T^U j  ^b j � ]hWg ] ]_[h T
r`W[Z]] _UaZ`gTV WU T \Vr^[Td `Z[_`]^lZ ]\T\Z j { Z`Z ]^\Z] gh^[h hTlZ Td`ZTaV X_`UZa
T`Z ]hWgU ^U [VTU f gh^dZ \hZ `Zc T^U^Ub ]^\Z] ^U \hZ [ZU\Z` hTlZ UW\ VZ\ X_`UZa j khZ
]c Tdd U_cXZ` We ]^\Z] ]hWgU ^U d^bh\ \TU T`Z \hZ T[\^lZ T[\^lZ X_`U^Ub ]^\Z] j { Z^bh\]
nZ`W \h`W_bh \h`ZZ T`Z ]hWgU T] X dT[s f `Za f X d_Z f TUa b`ZZU f `Z]r Z[\^lZdVj �W\Z \hZ
e`T[\Td ]hTr Z We \hZ ^U\Z`rhT]Z j

xUZ c ^bh\ T]s ^e \hZ]Z r WgZ` dTg a^]\`^X_\^WU] We TlTdTU[hZ] [TU X Z WX]Z`lZa
g ^\h `ZTd ]TUar^dZ] j � e\Z` T [W_rdZ We eTd]Z ]\T`\] g ^\h ^U[WU[d_]^lZ `Z]_d\] f \hZ`Z
T`Z UWg ]ZlZ`Td Zmr Z`^c ZU\] `Zr W`\^Ub r WgZ` dTg a^]\`^X_\^WU] We TlTdTU[hZ] op�i p�q j
�`_cXT[hZ` !% #.� op�q X_^d\ ]c Tdd hZTr] WU T ][TdZ f TUa cWU^\W`Za \hZ a^]\`^X_\^WU
We TlTdTU[hZ] We rT`\^[dZ] eTdd^Ub W� \hZ ZabZ] j khZ Zmr Z`^c ZU\] gZ`Z r Z`eW`c Za
_]^Ub ^`WU TUa bdT]] ]rhZ`Z] We \hZ ]TcZ ]^nZ j |U Tdd [T]Z] T rWgZ` dTg a^]\`^X_\^WU
e_U[\^WU gT] eW_Ua j |U T `ZcT`sTXdZ Zmr Z`^c ZU\ y`Z\n !% #.� op�q gZ`Z ZlZU TXdZ \W
^c TbZ \hZ uWg We ]c Tdd TlTdTU[hZ] UW\ `ZT[h^Ub \hZ ZabZ TUa cZT]_`Z \hZ^` uWg
TUa ]^nZ j

S TUaZdX`W\ opq hT] ]_bbZ]\Za \hT\ \hZ a^]]^rT\^WU We ZUZ`bV ^U \_`X_dZU\
]V]\Zc ] ^] [WU�UZa \W T e`T[\Td ]\`_[\_`Z g ^\h eZT\_`Z] T\ Tdd dZUb\h ][TdZ] j kh^]
X ZhTl^W` [TU X Z ]^c_dT\Za XV T ]^crdZ eW`Z]\i�`Z c WaZd op�q j � ^]\`^X_\Z `TUaWc dV
T U_cX Z` We \`ZZ] �b`ZZU aW\]� TUa T U_cXZ` We �`Z] �VZddWg aW\]� j WU T \gW
a^c ZU]^WUTd `Z[\TUb_dT` dT\\^[Z j � ^\Z] [TU Td]W X Z Zcr\Vj 	raT\Z \hZ ]V]\Zc T\
ZT[h \^c Z � T] eWddWg ] � �p� b`Wg UZg \`ZZ] g ^\h r`WXTX^d^\V 	 e`Wc ]^\Z] \hT\ T`Z
Zcr\V T\ \^c Z � 
 � � ��� \`ZZ] \hT\ gZ`Z WU �`Z T\ \^c Z � 
 � a^Z �X Z[Wc Z Zcr\V ]^\Z]�
TUa T`Z `ZcWlZa T\ \^c Z � � ��� T \`ZZ \hT\ hT] T �`Z T] T UZT`Z]\ UZ^bhX W` T\ \^c Z
� 
 � [T\[hZ] �`Z T\ \^c Z � j �Z`^Wa^[ X W_UaT`^Z] T`Z _]Za j � e\Z` T gh^dZ \hZ ]V]\Zc
ZlWdlZ] \W T [`^\^[Td ]\T\Z g ^\h �`Z e`WU\] We Tdd ]^nZ] � ^b_`Z �� j � `W]]Zd TUa �[hgTXd
op�q hTlZ Zm\ZUaZa \hZ cWaZd XV Taa^Ub T ]c Tdd r`WXTX^d^\V � We ^bU^\^Ub UZg �`Z]
T\ ZT[h \^c Z ]\Zr j |U \hZ d^c ^\ � �	 � � \hZ ^bU^\^WU] [`ZT\Z eW`Z]\ �`Z] ghZ`Z \hZ
U_cXZ` We \`ZZ] X_`UZa f � f eWddWg ] T r WgZ` dTg f � ��� 	 �
��  g^\h � � � j

khZ rhV]^[] We ZT`\hw_TsZ] [TU X Z aZ][`^X Za ^U T ]^c ^dT` dTUb_TbZ j khZ [`_]\
^U T eT_d\ `Zb^WU ^] a`^lZU XV ^crW]^Ub T eW`[Z W` T ]\`T^U WlZ` T dT`bZ dZUb\h � j |U
\hZ ]\T\^WUT`V ]\T\Z f \hZ ZUZ`bV ^] a^]]^rT\Za ^U UT``Wg eT_d\ ]\`_[\_`Z] eW`c ^Ub T
e`T[\Td ]Z\ j khZ ]rT\^Wi\ZcrW`Td [W``ZdT\^WU e_U[\^WU] eW` \hZ \gW rhZUWc ZUT T`Z
w_^\Z ]^c ^dT` Td\hW_bh \hZ \^c Z ][TdZ] T`Z lT]\dV a^�Z`ZU\ j |U X W\h [T]Z] f \hZ ZUZ`bV
ZU\Z`] \hZ ]V]\Zc _U^eW`c dV �nZ`W gTlZ lZ[\W`� TUa dZTlZ] \hZ ]V]\Zc dW[TddVj khZ`Z
T`Z T dW\ We ]^c ^dT`^\^Z] X Z\gZZU \hZ ZT`\hw_TsZ cWaZd ]\_a^Za XV x dTc ^ !% #.j op�q
TUa \hZ eW`Z]\ �`Z cWaZd j khZ TUTdWbV hT] X ZZU ZmrdW`Za ^U ]Wc Z aZ\T^d XV � TbTU
o��q j S TVX Z ^\ ^] _]Ze_d \W \h^Us We ]ZdeiW`bTU^nZa [`^\^[Td^\V TUa \_`X_dZU[Z T] WUZ
TUa \hZ ]Tc Z rhZUWc ZUWU j
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| Tc b`T\Ze_d \W �Z` yTs eW` Zm\ZU]^lZ a^][_]]^WU] WU \h^] \Wr ^[ j kh^]
c TU_][`^r\ ^] XT]Za WU T `Z[ZU\ `Zl ^Zg gZ g`W\Z \WbZ\hZ` o�pq j kh^] gW`s gT]
]_rrW`\Za XV 	 j� j � ZrT`\c ZU\ We vUZ`bV �`TU\ �vi�z��i��z{ ���p� j

���������

pj y j y j S TUaZdX`W\ � khZ `T[\Td �ZWcZ\`V We � T\_`Z �`ZZc TU f �TU `TU[^][W
p���� j
� j � j yTs f z j kTUb f � j � ^Z]ZUeZda � �hV] j tZl j �Z\\ j �� f ��p �p���� � �hV] j t Zl j
� �� f ���� �p���� j
� j z j kTUb f � j yTs � �hV] j tZl j �Z\\ j �� f ���� �p���� j
� j � j � ^Z]ZUeZda f � j y Ts f z j kTUb � � j �\T\ j �hV] j �� f p�� p �p���� j
� j � j y Ts f � j zhZU � �[^ j �c jf �TU_T`V |]]_Z r �� �p��p� j
� j � j zh`^]\ZU]ZU f \hZ]^] f 	U^lZ`]^\V We �T`h_] j
� j � j zh`^]\ZU]ZU f { j z j WbZaXVf { j � j �ZU]ZU � � j �\T\ j �hV] j �� f ��� �p��p� j
� j � j �hT` �f �hV] j t Zl j �Z\\ j �� f p�p� �p���� j
� j � j �hT` f t j tTc T]gTcV � �hV] j t Zl j �Z\\ j �� f p��� �p���� j
p� j � j �hT` f � j � j S TY _caT` � � j �hV] j � �� f ���� �p���� j
ppj � j � j S TY _caT` f � j �hT` � �hV]^[T � j p�� f p�� �p���� j
p� j S j z`Z_\n � zWcr j �hV] j � f p�� �p��p� j
p� j S j z`Z_\n � �_[ j �hV] j y �� `W [ j �_rrd j� �� f ��� �p���� j
p� j � j tW]ZUaThd f � j v j t_\dZabZ � �hV] j t Zl j y jf \W X Z r_Xd^]hZa �p���� j
p� j �`_cXT[hZ` f � j � jf � j S j S [vgZU f � j � j {TdlW`]WU f � j k j �T[WX] f TUa � j
� ^UadZ` � �c j � j �hV] j ^U r`Z]] �p���� j
p� j S j y`Z\n f � j y j z_UU^UbhTc f � j � j �_`[nVU]s ^ f  j �W`^ � �hV] j tZl j �Z\\ j �� f
���p �p���� j
p� j � j y Ts f � j zhZU f z j kTUb � �hV] j �Z\\ j p�� f ��� �p���� j
p� j y j � `W]]Zd f  j �[hgTXd � �hV] j tZl j �Z\\ j �� f p��� �p���� j
p� j � j x dTc ^ f { j � j ZaZ` f � j zh`^]\ZU]ZU � �hV] j tZl j �Z\\ j �� f p��� �p���� j
�� j � j � TbTU � �WUd^UZT` �[^ZU[Z kWaTV � f p �p���� j
�pj � j yTs TUa S j z`Z_\n f zhTr\Z` p ^U �������� �� � ���������� � � ��! � f "Wd j | |
��r`^UbZ` "Z`dTb f ^U r`Z]]� j
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��� � � khZ X_`U^Ub TdbW`^\hc XZ^Ub Trrd^Za \W T \Vr ^[Td [`^\^[Td ]\T\Z j y_`U\
]^\Z] T`Z [VTU f X_`U^Ub ]^\Z] T`Z \TU f TUa hZ^bh\] nZ`W \h`W_bh \h`ZZ T`Z ]hWgU T]
X dT[s f `Za f X d_Z f TUa b`ZZU f `Z]r Z[\^lZdVj

��� � � � \Vr^[Td ]\T\Z ^U \hZ aVUTc ^[] We \hZ eW`Z]\ �`Z c WaZd aZ][`^X Za ^U \hZ
\Zm\ j k`ZZ] T`Z b`ZZU f �`Z] VZddWg f TUa Zcr\V ]^\Z] T`Z X dT[s j khZ r Z`^Wa^[ dT\\^[Z
^] ��� ]^\Z] XV p�� ]^\Z] TUa UZg \`ZZ] T`Z X W`U WU Zcr\V ]^\Z] g ^\h T r`WXTX^d^\V
We p��� r Z` \^c Z ]\Zr j
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